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BIOTECHNOLOGY APPLICATIONS FOR 
POLLUTION CONTROL AND 

ENVIRONMENTAL REMEDIATION

AdvantagesAdvantages
*Nature´s tool *Nature´s tool (microorganisms commonly (microorganisms commonly presentpresent in variousin various

ecosystems)ecosystems)
*Non toxic*Non toxic residuesresidues or byor by--products products 
*Process*Process operationoperation underunder environmentalenvironmental conditionsconditions
*Limited*Limited energyenergy requirementsrequirements
*Limited*Limited or no reagentsor no reagents requirementsrequirements

DisadvantagesDisadvantages
*Limited*Limited applications  applications  (biodegradable pollutants(biodegradable pollutants andand certain certain 

inorganicinorganic ions)ions)
*Slower*Slower reactionreaction kineticskinetics
*Still*Still highlyhighly empiricalempirical designdesign andand operationoperation



MAIN FIELDS OF APPLICATIONS

WastewaterWastewater treatmenttreatment

SludgeSludge andand solidsolid wastewaste treatmenttreatment

AtmosphericAtmospheric emissionsemissions andand odour controlodour control

BioBio--remediation (soilremediation (soil andand aquifersaquifers))



RESEARCH LINES UNDER STUDYRESEARCH LINES UNDER STUDY

• Anaerobic treatment of
municipal and industrial 
wastewaters

• Biological Nitrogen removal

• Anaerobic digestion of
waste sludge and biosolids
production

• Biofliters for odour control



DEVELOPED TECHNOLOGYDEVELOPED TECHNOLOGY

UNAM Patents

• Up-flow reactor for anaerobic and anoxic wastewater treatment

• Inocula production for UASB reactors

• Biological removal of organic carbon and nitrogen by an
anaerobic - anoxic - aerobic system with separated biomasses

• Microplant for wastewater treatment and small flows
(households)



UP-FLOW REACTOR FOR ANAEROBIC AND 
ANOXIC WASTEWATER TREATMENT (UASB)
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TECHNOLOGY TRANSFER

Full Scale Wastewater Treatment Plants:

• Municipal: 7
• Domestic: 3
• Malting and breweries: 5
• Food: 4
• Chemical: 1

TechnologyTechnology appliedapplied inin México, Chile México, Chile andand ArgentinaArgentina



BIOLOGICAL REMOVAL OF ORGANIC CARBON 
AND NITROGEN BY AN  ANAEROBIC - ANOXIC -

AEROBIC SYSTEM WITH SEPARATED 
BIOMASSES
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MICROPLANT FOR WASTEWATER TREATMENT 
AND SMALL FLOWS (HOUSEHOLDS)

FIGURA 4
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DIRECTING LINES

•Research focused to adaptation and development of
biological waste treatment in the mexican context

• Process integration as a strategy to develop related
technologies (package solutions)

• Technology transfer as a main objetive

• Human resources formation, publication of results and
participation in national and international activities



DESCENTRALIZED TREATMENT 
FOR SUSTAINABLE 

WASTEWATER MANAGEMENT
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WHAT IS NEEDED?

•• NonNon-- conventionalconventional sewersewer systemssystems

•• LongLong lastinglasting materialsmaterials andand easyeasy installationinstallation
•• SmallSmall collectingcollecting sewersewer areasareas
•• LowerLower slops, lowerslops, lower depthdepth

•• AdaptedAdapted wastewaterwastewater treatmenttreatment processesprocesses

•• CompactCompact
•• EfficientEfficient andand reliablereliable
•• Low O & M costsLow O & M costs
•• LowLow productionproduction ofof treatmenttreatment residuesresidues
•• LimitedLimited environmentalenvironmental impactimpact



PROCESS ARRANGEMENTS FOR 
WASTEWATER TREATMENT

1.- Basic process: Screen, Grit removal, Anaerobic treatment, Disinfection

2.- Basic process + Slow sand filtration, Disinfection

3.- Basic Process + Biological Nitrogen removal, Sand filtration, Disinfection

4.- Basic Process + Biological Nitrogen removal, Chemical Phosphorous removal,
Sand filtration, Disinfection

5.- Basic Process + Biological Nitrogen removal, Chemical Phosphorous removal,
Sand filtration, Ozonation, Adsorption on activated carbon

6.- Process 5 + Reverse Osmosis, Disinfection

In all cases, sand filtration may be replaced by a Wetland system



Metanol/Biogás

Carbón activado agotado a disposición final (en pilas de composteo)

Riego con restricción

Riego sin restricción



TECHNOLOGY SELECTION

•• Basic process: AnaerobicBasic process: Anaerobic tretamenttretament

+ It+ It handleshandles shockshock hydraulichydraulic andand organicorganic loadsloads
+ Very+ Very lowlow operationaloperational costscosts
+ Limited+ Limited maintenacemaintenace needsneeds
+ Very+ Very lowlow sludgesludge productionproduction

-- Lower BOD removalLower BOD removal efficiencies (DBO > 40 mg/L)efficiencies (DBO > 40 mg/L)
-- OdoursOdours



FINAL REMARKS

•• NewNew approches are needed in orderapproches are needed in order toto copecope withwith waterwater scarcityscarcity
andand lowlow sanitationsanitation standardsstandards

•• SustainableSustainable resourcesresources managentmanagent shouldshould considerconsider integratedintegrated andand
adaptedadapted solutions. Descentrailizedsolutions. Descentrailized wastewaterwastewater treatmenttreatment andand
reuse may provide a versatilereuse may provide a versatile answeranswer

•• There are wellThere are well adaptedadapted technologiestechnologies that may be used in orderthat may be used in order toto
reachreach differentdifferent qualityquality effluents, witheffluents, with low O & M costslow O & M costs

•• Political, social supportedPolitical, social supported decisions are needed in orderdecisions are needed in order toto faceface
thethe sanitationsanitation problemproblem withwith newnew approches. Otherwise, theapproches. Otherwise, the goalsgoals
willwill never be attainednever be attained..
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